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	Department of Earth and Environmental Sciences



Research in the Department of Earth and Environmental Sciences addresses fundamental questions about the behaviour of the solid Earth, its biosphere, atmosphere and oceans, from the present through to Deep Time. Our strategy is to recruit outstanding individuals and support the pursuit of emerging areas of interdisciplinary research across the Natural Sciences, covering our five research themes: Global Change, Solid Earth and Planetary Science, Geobiology and Earth System Evolution, Earth Surface Processes, and Economic Geology and Energy.  Our aim is to provide an environment for collaborative, intellectually exciting science underpinned by state-of-the-art laboratories and to translate knowledge through research-led teaching.  
Underpinning the Department’s research are outstanding analytical facilities supported by three full-time technicians. A £3M investment has enabled construction of three new laboratories for radiogenic and stable isotope analyses and biogeochemistry; these host two Nu Instruments MC-ICP-MS, a Neptune MC-ICP-MS, two Mat-253 mass spectrometers and two class 100 clean rooms to process pg-level samples. Additional analytical facilities include a 193-nm excimer laser, LA and solution quad-ICP-MS, two XRF instruments, XRD, electron microprobe, coulter counter, refrigerated core store, and full sediment processing and picking facilities. Additional facilities include macro- and micro-imaging using W-D EPMA, SEM and 2D-3D digital microscopy, and reflected and transmitted-light microscopy, and a biogeomagnetism facility with a <5 nT shielded box, fluxgate magnetometers, magneto-optical microscope, and ex situ magnetic susceptometers, supplemented by a nonmagnetic shallow drill rig.  Geochronology capability includes radio-/cathodo-/thermo-/photo-luminescence, and three automated Risø OSL/TL readers.  We collaborate in marine research with the St Andrews-based Scottish Oceans Institute and the Marine Alliance for Science and Technology for Scotland oceanography community, and have competitive-based access to the UK’s national laboratories including the Diamond synchrotron and the NERC cosmogenic isotope, radiocarbon, isotope geoscience and ion microprobe facilities.  
The job description for this role is attached below.

	Job Description




	Job Title: Research Fellow


School/Unit: Dept. Earth and Environmental Sciences (St Andrews); Physics, Institute of Maths, Physics and Computer Science (Aberystwyth)
Reporting to: Dr. Claire Cousins, Research Fellow, St Andrews; Dr. Matthew Gunn, Research Fellow, Aberystwyth
Job Family: Academic Research
Duration of Post: 36 months

	Working Hours: Full-time/36.25 hours per week
Grade/Salary Range: 6/£32,004 – £33,943 per annum
Reference No: AR1804RSB
Start Date: 1 February 2017 earliest or negotiable thereafter.
Interview date: 1 December 2016



	Main Purpose of Role


This project is focused on the geological surface exploration of Mars using multispectral imaging and reflectance spectroscopy, and in particular integrating the engineering and scientific aspects of instrument development. Over the 36 month duration of this project the following will be achieved:
· Mars analogue field deployments to acquire representative PanCam, CLUPI, and ISEM datasets using ExoMars instrument emulators.
· Investigation into the scientific capabilities of the combined ExoMars remote sensing instrument suite using field data. 
· Cross-calibration and development of software tools to analyse instrument data.
· Production of reference datasets with which to calibrate and interpret data returned from Mars.

	Key Duties and Responsibilities


1. Calibrating and maintaining instrument emulators that replicate the ExoMars PanCam, CLUPI, and ISEM instruments.
2. Organisation of fieldwork campaigns with project partners and collaborators.

3. Deployment of emulator instruments at Mars-analogue geological terrains including basaltic fluvial-lacustrine sediments (Iceland), Archaean hydrothermal deposits (Pilbara, Australia), and alluvial fan deposits (Atacama, Chile).
4. Scientific investigations into the above deposits using PanCam, ISEM and CLUPI datasets, including establishing the provenance and transport mechanisms of sedimentary material, hydrothermal and aqueous alteration histories, depositional environments, and assessment of paleoenvironmental habitability.
5. Incorporation of all field and calibration data into a reference database. 
6. Contextual mineralogical and geochemical analysis of rock samples with Q-XRD, XRF, SEM and reflectance spectroscopy.
7. Development of multispectral analytical tools that can be integrated with the PanCam Calibration Pipeline
8. Cross-calibration of the ExoMars PanCam, CLUPI and ISEM calibration targets, being developed and built at Aberystwyth.
9. Development of optical scattering models to account for Martian dust coverage on geological and calibration targets.

10. Working with project partners regarding merging PanCam and ISEM spectral data with 3D vision data products (Imperial College/Johannam Research) and providing test datasets for software development (UCL-MSSL).
11. Work independently of supervision; problem solving; identifying new opportunities and ideas
12. Writing up project results into high quality research papers 
13. Attending and contributing to scientific meetings; hosting sessions/workshops.

14. Fostering both internal and external collaborations; participate in project meetings.

15. Help supervise undergraduate and postgraduate students where necessary.
16. Outreach participation – press releases; social media; websites etc.
Special Requirements: 


1. This position is split 50-50 between the University of St Andrews and Aberystwyth University, with the employment contract held at St Andrews for the full duration of the project. It is envisaged that the first 18 months will be based in St Andrews, and the latter 18 months based in Aberystwyth, however the research fellow is free to manage the split how they see best. Funds are available to cover all travel between the two institutes. 

2. This position involves fieldwork to three physically demanding and remote locations, including carrying equipment on foot, working while exposed to the elements, working long days where necessary, and generally dealing with the unpredictable nature of fieldwork.  

3. This position will involve occasional local and international travel to PanCam, ISEM and CLUPI Science Team meetings throughout the 3 years.
Please note that this job description is not exhaustive, and the role holder may be required to undertake other relevant duties commensurate with the grading of the post.  Activities may be subject to amendment over time as the role develops and/or priorities and requirements evolve.  

	Person Specification 


This section details the attributes e.g. skills, knowledge/qualifications and competencies which are required in order to undertake the full remit of this post.  

	Attributes 
	Essential
	Desirable 
	Means of Assessment

(i.e. application form, interview, test, presentation etc)



	Education & Qualifications 

(technical, professional, academic qualifications and training required) 


	PhD in Remote Sensing, Earth Sciences, Planetary Science, Physics or related field

	Drivers licence
	Application form, cover letter, c.v., interview.

	Experience & Knowledge

(examples of specific experience and knowledge sought) 


	Experience with one or more of the following: multi/hyperspectral imaging, ENVI and IDL, programming and spectral data analysis, reflectance spectroscopy.


	Experience or knowledge of one or more of the following: Mars geology, robotic space exploration, geological fieldwork, optical scattering.

	Judged by cover letter and CV, Judged by interview.



	Competencies & Skills

(e.g. effective communication skills, initiative, flexibility, leadership etc)   


	Excellent written and oral communication skills, good knowledge of literature and literature research skills, organised, ability to take initiative.

	Good technical/engineering skills, oral communication skills, strong publication record.


	Judged by experience, CV, publications, interview.



	Other Attributes/Abilities 

(if applicable) 


	Team player, collaborative, willingness to learn new skills.


	
	Judged by experience and interview.


Essential Criteria – requirements without which a candidate would not be able to undertake the full remit of the role.  Applicants who have not clearly demonstrated in their application that they possess the essential requirements will normally be rejected at the short listing stage. 

Desirable Criteria – requirements which would be useful for the candidate to hold.  When short listing, these criteria will be considered when more than one applicant meets the essential requirements.  

	Other Information  


Interviews will be held on Thursday 1 December 2016.
We encourage applicants to apply online at www.vacancies.st-andrews.ac.uk/welcome.aspx, however if you are unable to do this, please call +44 (0)1334 462571 for a paper application form.  

For all applications, please quote ref:  AR1804RSB
The University of St Andrews is committed to promoting equality of opportunity for all, which is further demonstrated through its working on the Gender and Race Equality Charters and being awarded the Athena SWAN award for women in science, HR Excellence in Research Award and the LGBT Charter;  http://www.st-andrews.ac.uk/hr/edi/diversityawards/. 

Both Universities are committed to equality of opportunity.

The University of St Andrews is a charity registered in Scotland (No SC013532).
	Obligations as an Employee   


You have a duty to carry out your work in a safe manner in order not to endanger yourself or anyone else by your acts or omissions.   

You are required to comply with the University health and safety policy as it relates to your work activities, and to take appropriate action in case of an emergency.
You are required to undertake the Information Security Essentials computer-based training course and adhere to its principles alongside related University Policy and Regulations.
You are responsible for applying the University’s equality and diversity policies and principles in your own area of responsibility and in your general conduct.

You have a responsibility to promote high levels of customer care within your own area of work/activities.

You should be adaptable to change, and be willing to acquire new skills and knowledge as applicable to the needs of the role.  

You may, with reasonable notice, be required to work within other Schools/Units within the University of St Andrews and Aberystwyth University.

You have the responsibility to engage with both Universities commitment to Environmental Sustainability in order to reduce its waste, energy consumption and carbon footprint.
	The University & Town – St Andrews 



Founded in the early 15th century, St Andrews is Scotland’s first university and the third oldest in the English speaking world. 

Situated on the east coast of Scotland and framed by countryside, beaches and cliffs, the town of St Andrews was once the centre of the nation’s political and religious life.

Today it is known around the world as the ‘Home of Golf’ and a vibrant academic town with a distinctively cosmopolitan feel where students and university staff account for more than 30% of the local population.

The University of St Andrews is a diverse and international community of over 10,500, comprising students and staff of over 120 nationalities. It has 8,200 students, just over 6,600 of them undergraduates, and employs approximately 2,540 staff - made up of c. 1,190 in the academic job families and c 1,350 in the non-academic job families.

St Andrews has approximately 50,000 living graduates, among them Former Scottish First Minister Alex Salmond and the novelist Fay Weldon. In the last 90 years, the University has conferred around 1000 honorary degrees; notable recipients include Benjamin Franklin, Rudyard Kipling, Alexander Fleming, Iris Murdoch, James Black, Elizabeth Blackadder, Tim Berners-Lee and Hillary Clinton.   

The University is one of Europe’s most research intensive seats of learning. It is the top rated university in Scotland for teaching quality and student satisfaction. In the Research Excellence Framework (REF) 2014 the University was ranked top in Scotland for quality of research output and one of the UK’s top 20 research universities.

St Andrews is consistently held to be one of the United Kingdom’s top ten universities in university league tables compiled by The Times and The Sunday Times, The Guardian and The Complete University Guide. In the 2014/15 Times and Sunday Times Good University Guide, St Andrews is ranked 3rd in the UK, behind only Oxbridge. The same guide has named St Andrews its Scottish University of the Year in 2013 and 2014. The University has eight times been named the top multi-faculty university in the UK in the National Student Survey – a direct reflection of the quality of teaching, assessment and facilities. In international and world rankings St Andrews scores highly for teaching quality, research, international outlook and citations. In the 2014 Times Higher Education World Rankings St Andrews is 14th in the world for International Outlook, 33rd for research and teaching in Arts and Humanities and 81st for Citations. It is ranked 111th overall in the Times Higher Rankings and 88th in the QS University World Rankings. 

Its international reputation for delivering high quality teaching and research and student satisfaction make it one of the most sought after destinations for prospective students from the UK, Europe and overseas. In 2012 the University received on average 12 applications per place. St Andrews has highly challenging academic entry requirements to attract only the most academically potent students in the Arts, Sciences, Medicine and Divinity. 

The University is closely integrated with the town. The Main Library, many academic Schools and Service Units are located centrally, while the growth in research-active sciences and medicine has been accommodated at the North Haugh on the western edge of St Andrews.

As the University enters its seventh century, it is pursuing a varied programme of capital investment, including the refurbishment of its Main Library and a major investment in its collections, the opening of a research library, the development of a major arts centre, the refurbishment of the Students’ Union, and the development of a wind-farm and green energy centre to offset energy costs.
	The University & Town – Aberystwyth




The University is located in the historic town of Aberystwyth dramatically located on the shores of Cardigan Bay where the mountains meet the sea. The landscape, flora and fauna of Aberystwyth and the surrounding countryside are quite outstanding. Red kites can be seen from the university’s campuses and bottlenose dolphins can be seen offshore. The area offers many opportunities for walking, mountain climbing, surfing, windsurfing, sailing and swimming. As a major tourist centre Aberystwyth also has a wealth of bars, clubs and restaurants and plenty of leisure facilities and activities. 

Aberystwyth is the oldest University in Wales and is uniquely supported by the exceptional resources of the National Library of Wales, one of the UK copyright libraries, which offers academics the bibliographical and research resources one can find elsewhere only in London, Oxford, Cambridge and Edinburgh.

The thriving Aberystwyth Arts Centre – now a partner of the Department of English & Creative Writing within a new Institute alignment – is situated on the University’s main campus. Recently extended at a cost of some £3.5 million, the Arts Centre has a wide and varied programme of exhibitions, classical music, opera, plays, dance, poetry readings, various annual festivals, stand-up comedy and live bands; its stylish cinema runs a full programme of general release and art house films. It also offers courses in dance, pottery, photography, drama and music. The Arts Centre also houses the university bookshop and a shop selling ceramics and gifts. Students, staff and visitors to the campus can enjoy a meal and a drink in one of the Arts Centre’s cafes or bars, three of which have spectacular views over the town and coast.

The Department

The Department of Physics is aligned alongside the Departments of Mathematics and Computer Science within the Institute of Mathematics, Physics and Computer Science (IMPACS), established in 2013.

The Department occupies an award-winning, well-equipped building. It has all the facilities of an active teaching and research department, including mechanical and electronic workshops and a well-supported computing infrastructure with efficient connections into the national network. There are in-house research laboratories in Materials, Optics and Rheology, and the Department has its own Computer Modelling Centre with HPC engines and graphics facilities, including VR equipment. An extensive library of physics, mathematics and research journals is based within the building.

Teaching

The department offers BSc and MPhys courses in Physics, Mathematical and Theoretical Physics, Physics with Planetary and Space Physics, Astrophysics and Space Science and Robotics. In addition, courses with other departments include Physics with Business and Management, Physics with Education, Mathematics and Physics, Computer Science and Physics and Physics with a European Language. The department offers MSc courses in Remote Sensing in collaboration with the Department of Computer Science, Department of Geography and Earth Sciences and the Institute of Biological, Environmental and Rural Sciences.

Research

The Department has three main areas of research activity: Solar System Physics, Materials Physics and Quantum Control. This activity attracts financial support from UK Research Councils, the European Community, UK government departments and industrial sources. For further information see www.aber.ac.uk/en/imaps/research/.

Materials Physics 

Materials research investigates the relationship between the microscopic structure of materials and their macroscopic properties, with a particular focus on low dimensional and quantum materials, optical/optoelectronic materials, wide-gap materials, extreme materials and geo/space materials. Experimental facilities include fabrication of thin films and interfaces, photoelectron spectroscopy, Raman spectroscopy and imaging, luminescence spectroscopy and imaging, ellipsometry, UV-vis spectroscopy, scanned probe microscopy and x-ray diffraction. Computational modelling is implemented using 3-d visualization and HPC. Experimental studies include the use of central synchrotron radiation and neutron facilities and involvement in space missions. Facilities include a well-equipped materials processing and characterization laboratory that includes bespoke microscopy and spectroscopy, supported by mechanical and electronic workshops. The group is a partner in the EPSRC Centre for Doctoral Training in Diamond Science and Technology.

Solar System Physics 

Energy and matter emerge from the Sun and flow through our heliosphere, interacting with planetary atmospheres and surfaces, powering many of the processes which shape our world and define the planetary environment we live in. The group studies this single system from the development of eruptive features on the Sun, through the evolution and structure of material in the solar wind, and the impact of this flow on the environments of the Earth and other planets. This science exploitation goes hand in hand with a programme of solar system exploration, and the group also researches the robotics and photonics technology for future missions that will dramatically improve their science return.      

Quantum Structures Information and Control

Research covers quantum systems in interaction with their environment, and in particular the emergent field of quantum control engineering. This is a highly interdisciplinary field incorporating ideas from information theory, (non-commutative) stochastic analysis, mathematical physics for open quantum systems, and modern control theory. The group has an expertise in functional analysis and operator theory which it applies to practical quantum models.
